Actinomycin synthetases. Multifunctional enzymes responsible for the synthesis of the peptide chains of actinomycin.
Two enzymes were purified from actinomycin-synthesizing Streptomyces chrysomallus which could be identified as peptide synthetases involved in the biosynthesis of actinomycin. Actinomycin synthetase II activates the first two amino acids of the peptide chains of the peptide lactone antibiotic, threonine and valine (or isoleucine), as thioesters via their corresponding adenylates. It is a single polypeptide chain of Mr 225,000. Similarly, actinomycin synthetase III activates proline, glycine, and valine (the remaining three amino acids in the antibiotic) as thioesters and is a single polypeptide chain of about Mr 280,000. It also carries the methyltransferase function(s) for N-methylation of thioesterified glycine and valine. In addition, it catalyzes the formation of cyclo(sarcosyl-N-methyl-L-valine) from glycine, L-valine, and S-adenosyl-L-methionine at the expense of ATP. Although the cell-free synthesis of the peptide lactone was not as yet accomplished, the data provide evidence that together with the 4-methyl-3-hydroxyanthranilic acid-activating enzyme (now designated as actinomycin synthetase I) all amino acid-activating protein components of the actinomycin-synthesizing enzyme complex are identified.